Multiple receptors coupled to adenylate cyclase regulate Na-H exchange independent of cAMP.
We have previously determined that beta-adrenergic and somatostatin receptors stimulate and inhibit, respectively, Na-H exchange independent of changes in cAMP accumulation (Barber, D.L., McGuire, M.E., and Ganz, M.B. (1989) J. Biol. Chem. 264, 21038-21042). The present study extends our work on the beta-adrenergic receptor (beta AR) by investigating receptor activation of Na-H exchange in multiple cell types that either endogenously express the beta AR or that have been transfected with cDNA of the hamster lung beta 2AR or the turkey erythrocyte beta AR. Exchanger activity was determined by monitoring intracellular pH in cell populations loaded with the pH-sensitive dye BCECF (2,7-biscarboxyethyl-5(6)-carboxyfluorescein). In addition to the action of the beta AR, activation of prostaglandin E1 and parathyroid hormone receptors induced an intracellular alkalinization by stimulating a Na(+)-dependent amiloride-sensitive Na-H exchange. In contrast, activation of D2-dopaminergic receptors induced an intracellular acidification by inhibiting Na-H exchange. beta-Adrenergic, prostaglandin E1, and parathyroid hormone receptors activated Na-H exchange independent of changes in intracellular cAMP accumulation and independent of a cholera toxin-sensitive stimulatory GTP regulatory protein. D2-dopaminergic receptors inhibited exchanger activity independent of a pertussis toxin-sensitive inhibitory GTP regulatory protein. We suggest that these receptors are functionally coupled to adenylate cyclase and Na-H exchange through divergent signaling mechanisms.